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In the present study, a new endemic gammarid amphipod, Gammarus balutchi spec. nov. is described 
from Charmahal-Va-Bakhteyari province, Iran. A description is given using light and electron micro¬ 
scopes. Comparison of SEM micrographs shows that pore density and patterns are reliable diagnostic 
characters at the species level based on ultrastructural study of the head. 

Introduction 

Comprehensive studies of Iranian limnic and brackish water amphipods is rather 
new (Karaman, 1998; Stock et al., 1998; Yavari, 2000; Banakar, 2001; Amraii, 2001; Khalaji- 
Pirbalouty, 2002; Pourmohammadi-Sarbanani, 2002; Naghib 2002) but limited to some 
previous works (Karaman, 1934; Birstein, 1945; Ruffo, 1979; Pesce et al., 1982). The recent 
study by Stock et al. (1998) examined 29 species, including six new species: Gammarus 
crinicaudatus, G. paricrenatus, G. parthicus, G. proiectus, G. anodon, and G. lobifer, from 
various parts of Iran. Most of the Iranian species belong to the artificial Gammarus pulex- 
group, and the rest are grouped in the Gammarus locusta-, G. roeseli- and G. duebeni- species 
groups (see Stock et al., 1998). Following upon the excellent contributions to Iranian 
amphipod fauna by Stock et al. (1998), several studies were started from 1999 in the 
Department of Zoology, University of Tehran, one of which was a thorough survey of 
amphipods of Chaharmahal-Va-Bakhteyari (Khalaji-Pirbalouty, 2002). This is a unique 
area in regards to habitat diversity and water sources in the Central Zagros Mountains, 
Iran. The present study resulted in recognizing a new species of Gammarus with close 
morphological affinities to G. lobifer from adjacent provinces. 

Due to the variability of useful characters at species and population levels (Karaman 
& Pinkster, 1977), morphological characters were found to be less suitable for detection 
of phenotypically similar species (Pinkster, 1983). Some examples of studies on pheno- 
typically similar amphipod species such as Wellborn (1993), Meyran, et al. (1997 & 
1998), Witt & Hebert (2000), Muller (2000), Muller et al. (2000), Witt et al. (2003) and 
Wellborn & Cothran (2004) demonstrated the significance of studies on ecology and 
evolution of life history, population dynamics, behaviour and genetic diversity in taxon¬ 
omy and phylogeny rather than morphological characters alone. In the present study, 
despite some morphological similarities at lower magnification, the description of 
Gammarus balutchi spec. nov. is based on use of light and scanning electron microscopes 
at higher magnification. For comparative purposes, some materials of G. lobifer from 
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adjacent areas (Yasooj and Ham) and G. duebeni from England are partially described. 
SEM study was in the line with previous surveys on crustacean cuticular microsculp- 
turings and their significance for phylogeny and taxonomy at either interspecific, or 
family levels (see Platvoet, 1985; Al-Yahya, 1991; Elfimov, 1995; Grygier, 1995; Sari, 1997). 
The main objectives of the SEM study were morphological comparison of the members 
of the G. duebeni -group (G. lobifer from Iran and G. duebeni from England) with Gammarus 
balutchi spec. nov. to find useful discriminating characters at ultrastructural level to help 
with identification of morphologically similar species. In this view, some characters on 
the head cuticle, including pores density and patterns, were considered. 

Materials and methods 

Sampling was carried out in the Atashgah fall (31°14'N 5°00'E), southeast of Lorde- 
gan, Iran. Most of the specimens were collected from aquatic plants or beneath small 
stones. Captured specimens were washed in the clean freshwater, then narcotized with 
ether, and finally fixed in 70% alcohol. Large male and female specimens were selected 
for drawing. Partial dissection was facilitated using a pair of fine needles under a low 
power microscope. Drawings, mostly based on male specimen, were made using a 
Camera Lucida on a light microscope (Reichert biovar). 

Scanning electron microscopy.— All specimens were twice washed with agitation 
in chilled 1% sodium acetate solution, first for 5 minutes, then for 15 minutes. Specimens 
were washed several times to remove the adhered sediment and debris from cuticle 
according to Haley (1997). Then specimens were dehydrated in a graded acetone series 
(30, 50, 70, 85, 95 and 100%). Dried specimens were mounted on stubs with two-sided 
adhesive or silver glue. Then stubs were coated with gold under a spatter coater 
(Blazers/SCD 004). Gold coated specimens were studied under a digital scanning elec¬ 
tron microscope (Zeiss/DSM 960A). Some materials were provided by Zoological 
Museum University of Amsterdam. Material examined were G. lobifer from Yasooj 
(ZMA AMPH 201 936, 30°40'N 51°30'E) and G. duebeni (Cornwall, England). 

Symbols.— A1 and A2: antenna land 2; BP6 and BP7: basal part of pereopod 6 and 
7; DCU: dorsal contour of urosomes; EP1 to EP3: epimeral plates 1 to 3; GNland GN2: 
gnathopod 1 and 2; H: head; MNDP: mandible palp; 03: oostegite of pereopod 3; P3 to 
P7: pereopod 3 to 7; PGN1 and PGN2: propodus of gnathopod 1 and 2; PLMX: palp of 
left maxilla 1; PRMX: palp of right maxilla 1; T: telson; U1 to U3: uropod 1 to 3. 

Systematic description 

Gammarus balutchi spec. nov. 

(figs 1-4) 

Material.— one <J holotype, one 2 allotype, many paratypes. Zoological Museum University of Tehran, 
ZUTC-Amph. 2070, ZMA AMPH 204 658, Atashgah-e-Lordegan fall (31°14'N 51°00'E), altitude 2100 m, 
8 August 2001. 

Description.— Male, body length up to 12.5 mm. 

Lateral cephalic lobe (fig. 1, H) rounded; eye, ovoid large and longer than diameter 
of the first peduncular segment of antenna 1. 
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Antenna 1 (fig. 1, Al) both peduncular and flagellar segments poorly setose. The 
main and accessory flagella have 23-28, and 3-4 segments, respectively. 

Antenna 2 (fig. 1, A2) shorter than antenna 1; gland cone slightly curved upwards, 
its tip not reaching the end of third peduncular segment; peduncular segments 4 and 5 
almost equal in length, both armed with 3-4 transverse rows of long straight setae (2 to 
3 times as long as the diameter of the segments); flagellum, 10-12 segmented, without 
calceoli, armed with setae (2 times as long as diameter of the segments on which they 
are implanted). 

Mandible palp (fig. 1, MNDP) first segment unarmed; segment 2 with 8-10 long 
ventral setae; segment 3 with one group of A-setae, one to two groups of B-setae, without 
C-setae, a row of 20-25 D-setae and four to five E-setae. 

Maxilla 1: Left palp (fig. 1, PLMX) slender and narrow, distal segment with six slen¬ 
der spines+1 seta; right palp (fig. 1, PRMX) wider than left, armed with four heavy and 
short spines+1 slender spine+1 seta. 

Gnathopod 1 (fig. 2, GN1) poorly setose, first gnathopod propodus palmar margin 
(Fig. 2, PGN1) not very oblique, sinuous, palmar angle with four spines, mid-palmar 
spine present. 

Gnathopod 2 (fig. 2, GN2) same size as gnathopod 1; palm (fig. 2, PGN2) less oblique, 
rectangular shape, palmar angle with three spines; mid-palmar spine present. 

Pereopod 3 (fig. 3, P3) with long straight setae (up to seven groups on merus but 
fewer on carpus and propodus). 

Pereopod 4 (fig. 3, P4) coxal plate broad and emarginate; distal segments with long 
setae as in pereopod 3. 

Pereopod 5 (fig. 3, P5) with subrectangular basal segment; posterior margin with 
few setae; postero-distal corner freely produced; postero-distal segments predominantly 
spinous, with few setae intermixed with spines. 

Pereopod 6, similar to pereopod 5 but with an elongate basis (fig. 3, BP6). 

Pereopod 7 (fig. 3, P7) basis with some setae along posterior margin; postero-ventral 
corner freely produced; article 2 without submarginal setae; distal segments mainly 
spiniferous, with a few setae among the spines. 

Epimeral plate 1 (fig. 2 EP1) with rectangular postero-ventral corner, antero-ventral 
margin with some long setae. 

Epimeral plates 2 and 3 (fig. 2, EP2 and EP3) with two to three spines on ventral 
margin and some setules on posterior margin; postero-ventral corner weakly pointed in 
EP2 and more strongly pointed EP3. 

Urosome segments (fig. 1, DCU) without obvious dorsal elevation; dorsal armature 
consisting of one dorso-medial and two dorso-lateral groups of short spine and long 
setae (urosomite 1-2); urosomite 3 with some mid-dorsal setae and spines. 

Uropod 1 (fig. 1, Ul) mid-dorsal margin of peduncles with two spines; endopode 
and exopode with one mid-dorsal and some terminal spines. 

Uropod 2 (fig. 1, U2) exopode slightly shorter than endopode; both rami with one 
mid-dorsal and some terminal spines. 

Uropod 3 (fig. 1, U3) exopode more than twice as long as endopode; distal segment 
minute; setae on endopode and exopode mostly plumose, some glabrous. 

Telson lobes (fig. 1, T) up to twice as long as wide; laterally armed with one lateral 
spine and one to two setae, two subdistal medial setae (or spine+setae); distal armature 
includes three spines and some setae; two sensory setules located near base of second 
lateral setae. 
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Fig. 1, Gammarus balutchi spec, nov., S paratype, 12.5mm; H, Al, A2, U1-U3, and DCU (scale a) PRMX, 
PLMX, MND and T(scale b). 
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EP3 


Fig. 2, Gammarus balutchi spec, nov., <3 paratype,12.5mm; GN1, GN2, and EP1-EP3 (scale a); PGN1, 
PGN2 and 03 (scale b). 
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Female.— Smaller than male; gnathopod 1 without mid-palmar spine; both gnatho- 
pods 1 and 2 smaller than in male; compared to male, setae on antenna 2 and also pereo- 
pod 3 and 4 are shorter; uropod 3 in female is not densely setose; basis of perepods 6 
and 7 (fig. 3, BP7) more convex than in male. Oostegites 3 as illustrated (fig. 2, 03). 

Etymology.— The species is named Gammarus balutchi to acknowledge many years 
of contribution to the zoology of Iran by Professor Mohammad Balutch at the University 
of Tehran. 



Fig. 3, Gammarus balutchi spec, nov., <3 paratype,12.5mm; P3-P7, BP6 and 9BP7 to same scale. 
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Remarks.— This species was compared with all European and Iranian gammarids 
deposited in the zoological museum, University of Tehran (ZUTC), and found to be 
similar to G. duebeni Liljeborg, 1852 and G. lobifer Stock et al, 1998 (see the original de¬ 
scription) in regards to the presence of large, elongate eyes (compared to small, rounded 
to reniform eyes in members of G. pulex- group). G. duebeni, however, has longer setae 
on pereopods 5 to 7 and on the posterior margin of the epimeral plates. The endopode 
of uropod 3 is half or nearly more than half the length of the exopode outer margin. The 
outer margin of the exopode is armed with simple setae. Moreover, antenna 2 bears 
calceoli. In contrast, G. lobifer has a truncate lateral head lobe and one subangular seta on 



Fig. 4, Scanning electron micrographs of head and details of head microsculpturing in Gammarus balutchi 
spec. nov. (A & B); G. duebeni (C & D); and G. lobifer (E & F). 
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the postero-ventral comer of pereopod 7, but G. balutchi spec. nov. has a round lateral 
head lobe and lacks subangular seta. The gland cone in G. lobifer is longer than the third 
peduncular segment, whereas in G. balutchi spec. nov. the gland cone tip does not reach 
the third peduncular segment. In G. balutchi spec, nov., the setae of antennular peduncles 
4 and 5 are longer than those in G. lobifer. 

Some characters found in G. balutchi spec. nov. were observed in G. birsteini (see 
Karaman & Pinkster, 1977). These characters are: rounded lateral head lobes, antenna 2 
with short gland cone, peduncle segments 4 and 5 bearing long and straight setae, and 
the endopode of uropod 3 less than half of the exopode. However G. birsteini has eyes 
as long as or shorter than the diameter of first pedunclar segment of antenna 1, fourth 
and fifth peduncular segments bear 8-10 transverse rows of long straight setae on pe¬ 
duncular segments, and the exopode of uropod 3 is armed with long simple setae on 
the inner and outer margins. 

Description using Scanning Electron Microscope.— SEM studies also revealed that 
the lateral head lobes are truncate in both G. lobifer (fig. 4E) and G. duebeni (fig. 4C), but 
rounded in G. balutchi spec. nov. (fig. 4A). Head microsculpturing shows some marked 
differences in the number and patterns of pore distribution. These are arranged in 
discrete rows of pores in G. lobifer (fig. 4F). In contrast, pores pattern in G. balutchi spec, 
nov. is scattered and pores are taken apart (fig. 4B). G. duebeni has cuticular pores 
similar to G. balutchi spec. nov. but with much denser or higher frequency of pores in a 
given area (fig. 4D). 


Discussion 

According to the description of G. lobifer in Stock et al. (1998), three main diagnostic 
characters were found in the G. duebeni- group: a pair of large and elongated eyes, pro¬ 
truding postero-ventral basis lobe of pereopod 5-7, and the endopode of uropod 3 half 
or less than the exopode length. In the present study, it has been found that the endopode 
length does not show consistency, even after re-examination of some G. duebeni from 
England, and comparison of material with drawing in Pinkster et al. (1970) for G. duebeni, 
wherein all specimens have the endopode larger than half the exopode length. In G. ba¬ 
lutchi spec, nov., which is restricted to a specific habitat at high altitude of 2100 m of a 
fall, little variation in characters was found. With use of the SEM to study microsculp¬ 
turing of the head, it has been revealed that there are species specific pore patterns (figs. 
4B, D, F). These are unique patterns, and further unpublished surveys on other species 
show no marked ultrastructural variations at the population level. These patterns in¬ 
clude well marked rows of pores on the head cuticle. To compare these patterns, some 
species were used including previously described new species from different localities 
in Iran, G. lobifer by Stock et al. (1998) and G. duebeni from England. Comparatively, in 
G. balutchi, eyes are elongated similar to those in G. duebeni from England. SEM study 
of the head microsculpturing of both species shows similarity in pore pattern, but their 
density is species specific (Fig. 4B & D). It seems that the sieve-like pore pattern is 
characteristic of G. balutchi, G. duebeni (Fig. 4B & 4D) and G. pulex (unpublished data). 
However, the former species shows fewer pores in a given area of head cuticle. In con¬ 
trast, G. lobifer shows parallel chains of pores (Fig. 4F). Although recent genetic studies 
of amphipods (Wellborn, 1993; Meyran, et al., 1997,1998; Witt & Hebert, 2000; Muller, 
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2000; Muller et al., 2000; Witt et al., 2003; Wellborn & Cothran, 2004) shed more light on 
population level taxonomy and revealed identity of some cryptic species, here we place 
emphasis on morphological data obtained by easy to use tools such as light and elec¬ 
tron microscopes. Based on the present data, G. balutchi spec. nov. is a new species with 
a great similarity to G. lobifer, but it has marked differences as revealed by light and 
electron microscopic studies. Moreover, this endemic species has a unique habitat at 
high latitude of about 2100 m which is some distance from the areas in which G. lobifer 
populations are found. The results of present study shed some light to knowledge of 
the Iranian species within the genus Gammarus. Further study should be carried out 
with further re-examination of Iranian gammarids using more species. 
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